I examine the relation of distress risk to size, book-to-market, and momentum effects in China's stock market. Consistent with the market underreaction hypothesis, I find that distressed firms underperform non-distressed firms in China's stock market and the momentum factor proxies for distress risk in our sample period. My study also shows that the explanatory power of the momentum effect is subsumed when the distress factor is present.
Introduction
Existing evidence on the relation of distress risk to size, book-to-market, and momentum effects is contradictory. The distress factor hypothesis states that if the size or book-to-market factors capture distress risk to explain the cross-sectional variation in stock returns, firms with a small size and/or a high market-to-book ratio are more likely to be associated with financial distress and that investors will charge a premium for bearing such risk (Chan, Chen, & Hsieh, 1985; Fama & French, 1996; Vassalou & Xing, 2004) . Consistent with this hypothesis, Chan et al. (1985) , Fama and French (1993 , 1995 , 1996 , and Vassalou and Xing (2004) find a positive association both between distress risk and size effects and between distress risk and book-to-market effects. In contrast, the study of Dichev (1998) and Griffin and Lemmon (2002) shows that most distressed firms have a lower book-to-market ratio. In addition, Dichev (1998) finds that the size effect among distressed firms disappears over specific time periods. Their evidence predicts a negative premium in stock returns for firms suffering from financial distress. Agarwal and Taffler (2008) , Campbell, Hilscher, and Szilagyi (2008) , and Ferguson and Shockley (2003) find that distressed firms earn lower stock returns than non-distressed firms, which confirms the existence of a negative premium for distressed firms. The market underreaction hypothesis appears to be a reasonable explanation for the negative premium. It posits that investors react slowly to the public information, thus leading to the information being slowly incorporated into stock prices, which causes the momentum effect. Jegadeesh and Titman (1993) introduces the momentum effect by finding that the recent past winners outperform recent past losers.
In this paper, I investigate the significance of the size, book-to-market, and momentum factors in capturing financial distress risk in China's stock market. As an emerging market, China's stock market has a short history and is immature. A large subset of Chinese investors consists of individual investors and exhibits strong speculative behavior. These individual investors usually hold stocks for a short term, tend to sell stock winners prematurely to lock in gains, and are reluctant to sell stock losers at a loss below the purchasing price. This behavior will make the market underreact to the public news and finally lead to momentum in stock returns (Grinblatt & Han, 2005; Frazzini, 2006) . Consistent to the market reaction hypothesis, I would expect that distressed firms underperform non-distressed firms and that the momentum factor can be explained by distress risk. As a result, the momentum effect will disappear when controlling for distress risk.
non-distressed firms. I use Carhart's (1997) four-factor model to investigate the relation of distress risk to size, book-to-market, and momentum effects in China's stock market. I find that the size and book-to-market effects cannot be explained by distress risk, inconsistent with the distress factor hypothesis. On the contrary, my findings are consistent with the market underreaction hypothesis. I find that in China's stock market, low z'' firms underperform high z'' firms and the momentum factor proxies for distress risk in our sample period. Furthermore, the explanatory power of the momentum effect is subsumed when the distress factor is present.
Our study is motivated by Agarwal and Taffler (2008) . They find that market underreaction drives the momentum effects in the UK market, while my study provides rich evidence on the momentum effect in China's stock market. Since most literature has focused on developed markets, e.g. the US market, the UK market, and the Japanese market, our research extends the literature to emerging markets.
The remainder of the paper proceeds as follows. Section 2 describes the data and methodology. Section 3 presents empirical findings, and Section 4 concludes the paper.
Data and Methodology
I draw the sample from all the A-shares listed on the Shanghai Stock Exchange and the Shenzhen Stock Exchange for the period between January 1998 and September 2016. All the data are retrieved from the China Stock Market and Accounting Research (CSMAR) database. The corporate accounting data come from the CSMAR China Stock Market Financial Statements Database and the monthly stock returns, market returns, and risk free rates are obtained from the CSMAR China Stock Trading Database. The denominations of values are in Chinese Renminbin (RMB). To be included in the sample, data are cleared based on five filters as following: 1) firms from the financial sector are excluded from the sample; 2) firms with negative book values of equity are excluded from the sample; 3) firms have to be listed on the stock exchange for at least 36 months before the portfolio formation date; 4) all the variables are winsorized at the upper and the lower one percentiles to mitigate outlier effects; and 5) any observations with missing data for the variables are excluded from the sample. I use Altman's (1983) z''-score as a proxy for distress risk. The z''-score model is a modified version of the z-score model (Altman, 1968) and developed by Altman (1983) for private manufacturing and non-manufacturing firms. The smaller the z''-score is, the more likely it is that companies will be in distress. Altman (1983) also demonstrate that firms with the z''-score less than 1.1 are more likely in a distress zone, while firms with the z''-score greater than 2.6 are likely to fall in a health zone. According to Altman's (1983) zones of discrimination, I divide the sample data into two groups: low z'' firms (z''<1.1) and high z'' firms (z''>2.6). The firms with the z''-score between 1.1 and 2.6 are excluded from the sample. Overall, the sample consists of 286,341 firm-month observations corresponding to 2,649 unique firms.
Altman, Iwanicz-Drozdowska, Laitinen, and Suvas (2016) use a very large international dataset, including 32 Chinese distressed firms, to assess the classification performance of the z''-score model in bankruptcy prediction and find that the original z''-score performs very well in China. Following Altman et al. (2016) , the z''-score model is specified as
where X 1 = Working capital/Total assets X 2 = Retained Earnings/Total assets X 3 = Earnings before interest and taxes/Total assets X 4 = Book value of equity/Book value of total liabilities Table 1 presents the difference in characteristics between firms with the z''-score less than 1.1 and firms with the z''-score greater than 2.6. I conduct paired t-tests with respect to the z''-score, leverage, ROA, and prior-year stock returns. Leverage is the ratio of the total liabilities to the book value of total assets. Companies' probability measure, ROA, is the ratio of the net income to the book value of total assets. Prior-Year Stock Returns are one-year buy-and-hold returns from January to December in the prior year. For example, the year 1998 corresponds to the period from January 1997 to December 1997. In total, there are 527 low z'' firms (z''<1.1) and 24,712 high z'' firms (z''>2.6). The failure rate, calculated as the number of z''<1.1 firms over the total number of sample firms is 2.09%.
The results in Table 1 show that low z'' firms have higher leverage ratios and lower ROA than high z'' firms. The differences are statistically significant at the 1% level. This indicates that firms with smaller z''-scores have significantly higher distress risk and leverage ratios and make significantly lower profits than firms within the ijef.ccsenet.org
International Journal of Economics and Finance Vol. 9, No. 12; 2017 higher z''-score group. The evidence on low z'' firms is consistent with the characteristics associated with distressed firms. Therefore, low z'' firms represent Chinese distressed firms well and high z'' firms can represent non-distressed firms. The prior-year returns of low z'' firms are significantly lower than those of their counterparts, showing that distressed firms underperform non-distressed firms in China's stock market. This result is consistent with the findings of Agarwal and Taffler (2008) , Campbell et al. (2008), and Dichev (1998) on the US and UK stock markets. To examine the relationship between the size, B/M, and momentum factors and the distress risk, I use Carhart's (1997) four-factor model. The size is measured by the market capitalization (ME) on December 31 of each year. B/M is the ratio of the book value of equity to the market value of equity on December 31 of each year. The momentum factor is constructed as the buy-and-hold returns in the prior 11 months (skipping the most recent month before the portfolio formation date). For example, the return momentum for the portfolio formed on December 31, 1998 is measured as the buy-and-hold returns from January 1, 1998 to November 30, 1998 (skipping December). The portfolios are rebalanced on January 1 of each year. Carhart's (1997) four-factor model is specified as
R i,t -RF t =α+b(RM t -RF t )+sSMB t +hHML t +pUMD t +ε i,t
where R i,t is the monthly returns of value-weighted portfolio i, which consists of A-shares listed on the Shanghai and the Shenzhen Stock Exchange; RF t is the risk-free rate for month t; RM t is the value-weighted average of the aggregate market; and SMB t , HML t , and UMD t are the value-weighted returns on factor-mimicking portfolios for size, B/M, and momentum in stock returns.
I follow the same procedure as Fama and French (1993) to form SMB and HML. The sample A-shares are sorted by the year-end ME and B/M. Six portfolios are formed from two rankings on ME and three rankings on B/M. The median market capitalization is used as a breakpoint for ME and the 30 th and 70 th quantiles for B/M. SMB is the return difference between small ME and big ME, and HML is the excess return of the high B/M over its low counterparts. The UMD factor is formed according to Carhart (1997) . I sort the sample by the momentum in stock returns, which is the buy-and-hold returns in the prior 11-month. For example, the return momentum for the portfolio formed on December 31, 1998 is measured with the buy-and-hold returns from January 1, 1998 to November 30, 1998 (skipping December). UMD is calculated as the value-weighted average of the portfolios with the highest 30% momentum minus the value-weighted average of the portfolios with the lowest 30% momentum.
To explore the significance of the size, book-to-market, and momentum factors in capturing financial distress risk, I form three sets of portfolios, each of which consists of ten value-weighted portfolios. The first set contains size-sorted portfolios, the second set consists of B/M-sorted portfolios, and the last set is the collection of momentum-sorted portfolios. Specifically, I divide firms into two categories -z''<1.1 group and z''>2.6 groupand then sort the firms in each category into quintile portfolios by size, B/M, and momentum in stock returns. Additionally, to capture the factor risks (size, book-to-market, and momentum), I construct zero-investment portfolios within each set of portfolios. Within the size-sorted portfolios, I form zero-investment size portfolios by buying small firms and selling big firms. For B/M-sorted portfolios, zero-investment B/M portfolios are created by buying high B/M and selling low B/M quintiles. Lastly, I form zero-investment momentum portfolios by buying past winners and selling past losers within z''<1.1 and z''>2.6 group.
Empirical Results
The objective of this paper is to explore the significance of the size, book-to-market and momentum factors in Vol. 9, No. 12; 2017 capturing financial distress risk. Panel A provides some preliminary evidence that the size factor does not capture the distress risk in Chinese stocks. Regarding the size portfolios, the number of low z'' firms decreases monotonically from 237 to 35 as the firm size increases. The failure rate within the small quintile is the highest, with a value of 5.09%, while the failure rate within the big quintile is only 0.65%. This indicates that small firms contains a large group of ijef.ccsenet.org
International Journal of Economics and Finance Vol. 9, No. 12; 2017 distressed firms. The size comparison of low z'' and high z'' firms indicates that low z'' firms are smaller than high z'' firms. However, the size risk within low z'' firms is not rewarded by higher stock returns as the average momentum returns of low z'' firms are lower than that of high z'' firms within each size quintile. This is inconsistent with the studies by Chan and Chen (1991) and Chan et al. (1985) in that the size effect may be related to distress risk. The findings regarding "Small-Big" portfolios showing that the size differential between low z'' and high z'' firms is 5.41×10 9 RMB (t-statistic = 2.60) while the differences in momentum returns are -0.02 (t-statistic = -1.96) further confirm the result. Panel B summarizes the characteristics of the B/M quintiles as well as the zero-investment B/M portfolios. The number of low z'' firms becomes less as firms move from low to high B/M quintiles, as does the failure rate, except for the case of the highest B/M quintile, in which there are 74 low z'' firms and the failure rate is 1.35%. The evidence that the momentum returns increase monotonically when low z'' or high z'' firms move from low to high B/M quintiles shows that book-to-market effects exist within low z'' or high z'' groups. However, little evidence shows that the book-to-market effects can be explained by the distress risk because low z'' firms have lower momentum returns than high z'' firms across all B/M quintiles. The evidence from the zero-investment B/M portfolios confirms the findings, as low z'' firms has less momentum returns (0.24) than high z'' firms (0.50) and the differential in momentum returns (-0.26) is significant at 1% level. Panel C reports the summary statistics of characteristics of momentum-sorted portfolios. The number of low z'' firms and the failure rate declines as firms move from past losers to past winners. I find that, within each momentum return quintile, the low z'' firms earn less momentum returns than high z'' firms. This result exists in the size-and B/M-sorted portfolios. Combing results of momentum returns in Panels A, B, and C, I find that distressed firms consistently underperform non-distressed firms, regardless of their size or book-to-market ratio. The result is consistent with the market underreaction hypothesis.
Size and Distress Risk
To examine whether the size effect captures the distress risk in China's stock market, I regress the excess returns of the size portfolios on the market excess returns and SMB, HML, and UMD factors for both low z'' and high z'' firms. The regression results for low z'' firms and high z'' firms display in Panels A and B of Table 3 , respectively. Within each size quintile, I form a zero-investment portfolio that longs the low z'' firms and shorts the high z'' firms. The results are in Panel C. In each panel, I also create a zero-investment portfolio, labeled "Small-Big", by buying small and selling big quintiles to evaluate the size effects among low z'' and high z'' groups. The factor loadings on the market and the size in Panels A and B are highly significant. The size effect exists in both low z'' and high z'' firms, as the factor loadings on SMB of both groups decline monotonically from small to big quintiles and are strongly significant. The SMB coefficients in the "Small-Big" portfolio are 0.76 for low z'' firms and 1.11 for high z'' firms, both of which are statistically significant at 1% level. These findings indicate that the size effect plays an important role in explaining the stock return anomalies in China's market. However, little evidence supports the assertion that the size effect is driven by distressed firms, as in the "Small-Big" portfolios, low z'' firms earn lower risk-adjusted returns (-0.003 with t-statistics of -0.19) than high z'' firms (0.004 with t-statistics of 1.79). Panel C exhibits a significantly negative α within the smaller quintiles, indicating that, have controlled for size, distressed firms earn significantly lower risk-adjusted returns than non-distressed firms. In general, the size effect has explanatory power in the return anomalies in China's stock market, but cannot be explained by distress risk.
Book-to-Market and Distress Risk
This section examines significance of book-to-market effect in capturing distress risk in China's market. Table 4 presents the four-factor model regressions based on the B/M portfolios. The "High-Low" portfolio is a zero-investment portfolio created by buying high B/M quintile and selling low B/M quintile. In Panel A, the factor loadings on HML are insignificant for all except the fourth B/M quintile (0.92 with t-statistic = 3.84). The "High-Low" portfolio exhibits the book-to-market effect with the significant HML coefficient of 0.97 (t-statistic = 2.20). In Panel B, high z'' firms show a strong book-to-market effect, as the factor loadings of HML rise monotonically from low to high B/M quintiles and are strongly significant as well. Additionally, the HML coefficient in "High-Low" portfolio is 0.72 and highly significant (t-statistic = 10.97). The findings support the ideas that a positive premium is related to the book-to-market factor in China's stock market and that the premium is mainly driven by non-distressed firms. Furthermore, I also can find the book-to-market effect in Panel C, in which the "High-Low" portfolio has significant α value (0.006 with t-statistic = 2.65). This indicates that the book-to-market factor cannot proxy for distress risk. This finding is consistent with Agarwal and Taffler (2008 ), Campbell et al. (2008 ), and Dichev (1998 . 
Momentum and Distress Risk
In this section I attempt to investigate whether the momentum effect proxies for distress risk. Table 5 reports the regression results for the return momentum quintiles. Panels A and B show that for both low z'' and high z'' groups, the loadings on the UMD factor exhibit an upward trend as firms move from past losers to past winners. In addition I find that the α values for low z'' firms are negative, while the α values for high z'' firms are all positive and highly significant. This suggests that the past losers are likely to lose again in the future and the past winners are more likely to succeed in the future. Our findings confirm the study by Agarwal and Taffler (2008) , which concludes that the return momentum is caused by the medium-term continuation of prior returns. Panel C displays a negative α across all the momentum quintiles. This implies that the distressed firms always underperform the non-distressed firms. In addition, insignificant UMD loadings across all the momentum quintiles indicate that when controlling for distress risk, the momentum effect disappears. I construct the "Winner-Loser" portfolios by buying past winner and selling past losers to evaluate the momentum effects among different portfolios. In all the low z'' or high z'' groups, the α values and the UMD loadings in the "Winner-Loser" portfolios are both positive and significant, which implies strong momentum effects among distressed and non-distressed firms. In Panel C the insignificant α value and the UMD loading in the "Winner-Loser" portfolios further confirm that distress risk subsumes the momentum effect. Altogether our results indicate that the momentum effect proxies for distress risk. 
